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System GompiiMiig ^ Autombtive Fuse attd an Analog/Digital; 

Converter 



The invention relates to a system cpmprisiiig an autdniotive ftise and an 




DE 299 11 177 tJl discloses a system with a measurement interface which 
detects and digitizes analog signals. This measnrement interface is cGnnected to a data 
bus yAmh transiiiits the digitized measOTed values to other function units. The 
measurement iiiterfac^ for this purpose measures for exainpie a time-variable voltage or 
time-variable current. This analbg measurement signal or a signal propbrtianal to it is 
then digitized by way of an analog/digital converter (A/D converter)* 

But in this connection the disadvantage is that special measurement devices, 
especially measuring shun t$5 which otherwise have no other fiinctions, are required for 
this purpose. This measureiiient devieemid also tiie me^ require space. 

Furthermore, sy?teras are known which detect jthe voltage drop on a measiifing 
shunt which also perfbrms the function of a flm This analog measurement signal is 

amplified and then relayed to a central measurement system by way of a long signal line. 




BackgrQund of tlie Invention 



The disadvantage in this system is that as a result of incident electromagnetic 
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radiation onto long signal lines and/or the use of additional amplifiers the measurements 
become inaceurate or adversely affect the iiise function of the automotive fti^e, when it 
is used as a measuring shunt. Moreover these systems are; very complex with respect 
to wirings since each measurement point must be wired separately. Since tlie knowij 
central measurement systems assume larger dimensions, there is no mobility or it is 
greatly limiteti, Le.^ these systems are only suited to laboratory structures. 

The object of the invention is to devise a system with an automotive fuse and an 
A/D converter with which on the one hand accurate measurements for relay to a data bus 
sy stein can be achieved without influencing the fuse function fbt which a wire or a sheet is 
destroyed at overly Mgh loading, 

Summary of the Invention 
This object is achieved in that an A/D converter is connected directly at its input to 

the automotive &se, said converter digitizing the analog; measurement value measured here 
immediately and on site and then rnaldng available t^^^ digitd vaiiie for further 

The advantage of this coiifiguration consists in that this system v/drks without 
error, deliyer$ 0xact measured values, is for the niost part invulnerable to electromagnetic 
radiation and can be built to save space. The digital value determined with precisiqn from the 
analog measured value can be transmitted error-free even over greater distances, for eKamplef with 
a bus cable. 

Advantageous developments arise: from the dependent claims* In tliis context it is 
especially jadyantageous if the automotive fuse and the A/D converter are located in a 
common housing and this housing is a standard sufoinotive fuse housing. Oth^r adyantagi^s 
accrue when a processor recdves the digitized measured value ftom the AID converter, its 
being advantageous wlien this processor is likewise located in the vicinity in the same housing 
as the automotive fuse and the A/D converter. Here it is advantageous that a teruperature sensor 
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for detmiiming the ambient teniperature is iQcated on the automotive fuse used as a measuring 
shunt ill the immediate vicinity, and optionally in the same boiising as the automotive fese, in 
order to be abk to subject the analog or digitized measm:ed value to temperature compepsatm 

Brief Description of the Drawings 



g%e-iiw^fl^k^JH^^ v i^ 1 be exp lain ed-us ing e mbod i m e nts vAiich. ar& - she\^^i4n^fee-figure5 r 

FIG. 1 shows; a biis systeni. with several systems as claimed in the invention 

¥IG. 2 $hows a system with an automotive fuse; and an A/D tonyertet for 
digitizing nieasiifed values 

FIG. 3 showsi a board witli a system for di^tizing of measured values 

FIG. 4 shows housing shapes for systems &r digitizing the measured ysJues with i^^ 
automotive fuse. 

Detailed Description of the Preferred Embodiments of the Invention 
FIG. 1 shows several systems 1 as claimed in Jie invention vvhich are comiected to a bus 
system 2. The systems 1 which consist at least; of one automotive fuse and an A/D 

converter are eonneGted to the data bus 2, The systems 1 are in contact with control 
devices, circuits, function units, or similar devices which must be protected against 
overly high electrical loads via an automotive fuse. These devices produce signals which 
mu$t be made ayailable to the vehicle electromcs for further processing. These signals must 
be measured and checked, in this coniiectiony checking meaiis that the signal level caiinot cause 
damage. For tliis reason, as described later, ai^ automotive fuse is needed. The system 1 
digitizes the nieasUred signal value and conditions it such that it can be sent by way of the 
data bus 2 for further processing. Likewise the data bus 2 supplies the systems 1 with the 
required voitaga which can be tapped on a two- wire bus system. Furthermore, on the data 
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bus 2 there is &6 level converter with the power supply 3 which in rum supplies the bus line 2 
with power and which converts the digitized signals resulting from the determined 
measured values again and sends them to a master unit 4. This master unit 4 can be i^r 
example a personal computer (PC) or a personal digital assistant (PDA); which acquires 
the different signalSj farther processes thenij and optionally based on the consequent results 
sends commands to the bus liiie fbf re|aj(^ to the corresponding; control devices, fiinetioii 
units, or simil ar devices* 

FICj. 2 shows one embodiment for a system with an automotive fuse and an A/D 
eonverter for digitidng of nieasured values. The system 1 consists of an automotive fuse 5 
which is available for example in a 5 A, IDA, 2QA, or 30 A version* This fose 5 consists 
essentially of a condtjtctor she^ or conductor wire which is tnelted or in some other way 
destroyed if an overly large cu0eht flows via it. In the inihlediately vicinity of the fose 5 is the 
A/D converter 6. The AID converter 6 is a 24 bit converter which has a LSB value of 70 nV 
(LSB ^ least significant bit). The input 7 of the A/D converter 6 is connected to the 
automotive fuse 5 . This means: that the measured value to be digitized is tapped on the fuse 5. 
The fose 5 and the input 7 of the A/D converter 6 form the analog pm 1 1 of the system 1 , 
The ahalog measured value which is measured oii the fuse 5 in the embodiment is the 
voltage on the fiise . resulting in a flowing current or an analog voltage in a meastiremeiit 
without a fuse. 

Furthermore, the A/D eonverter 6 is connected to a voltage unit 12 which makes 
available both the supply voltage and also the reference voltage for the A/D converter 6. In the 
embodiment the reference voltage is 1.2 V and the supply voltage is 5 V, In the A/D 
converter 6 the analog measured \^lue is converted into a digital value; this digital value caii 
be read out at the output 8 of the A/D converter 6. In the embodiment the A/D converter 6 is 
in contact with a processor 9, this processor 9 further processing the digital output value 8 of 
the A/D converter 6, This processor 9 is also connected to a temperature sensor 10 which 
determines the ambient temperature in the vicinity of the fuse 5 . In the processor 9 temperature 
compensation takes place together with the determined temperature value. The available digital 
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measured valoe of the converted analog value is evaluated by the proGessot 9 which is loeated 
in the imraedi^e yicmity of the AJD converter 6 and if necessary is sent to a computer 4 via the bus 
system 2. At tlie saiiie time, the temperature of the fuse 5 which is used for temperature compensation 
of the measured value is detected. The pto^ssor 9 iti this embodiment assumes control of the A/D 
converter 6, computEititm of the- current impressed via the voltstge drop of the original fusei 
wire, and command-controlled Gommimication and data transfer to the computer 4. The 
control of the A/D converter 6 includes read-out of data and adjustment of parameters of the A/D 
converter of thi^ module. The computation includes conversion of the A/D value from the 
converter into a temperature-cQmpe^^^^ curi-ent value. In this connection the measured 
tempeMure is tised for temperature compensation of the A/D measured: value, This takes 
place using a temperature-cmTent characteristic field wliich is located for example in the 
nonvolatile storage of tlie processor 9. Data transfer to the computer is controlled by commands, the 
current can be synchronously measured, i.e., all fuses receive the command to measure and 
begin simultaneously with the measurement. Afterwards, the subscribers 1 on the bus 2 are 
read out in succession the computer 4. Furthermore, in this embodiment there is electrical 
isolation 13 in the system I. The electrical isolation 13 has aii optical epupler 15 which 3ends 
the output signal from theprdeessor 9 to the data has 2, complete electiicd decduplihg from the 
fi.ise wire taking place. Furthermore, the electrica:! isolation 13 has a direct eurreht-direc^ 
current converter (DC-DC converter) 14 which supplies the voltage unit 12 wi^ power. The 
supply unit of the voltage unit 12 also supplies the processor 9 with power. 

FIG, 3 shows aboard with a system as shown in FIG, 2. In this embodinient the top of the 
board 17, which together with the bottom contains the complete system L Is shown. Here, on 
the top are the conventional original automotive fuse 5, the AJD converter chip 6, the processor 
9, the optical coupler 15 for electrical isolation of the bus systemy and the plug 1 B ftsr linkage to the 
power supply and the serial bus system. With tlit$ system, very high nleastnement accuracy 
which had not been achieved with conventional tneasurem^t systems in the past can be 
attained. This structure can have for example the following techrdcal data. Therefore this board 
can furthermore be used as a normal fuse and also 0ts into the fuse compartment for an 
automotive fuse in the vehicle. The technical data for thi$ structure are the following, for 
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example: 



Measurement range^ Gurrent: 



This corresponds to the inserted iuse of type 5 A, I OA, 
20 A J or 3 OA. The total current can be mea^sxired. 



Meastiretiimt range, voltage; 



+/- 60 yoll: (for measuf ement of an analog voltage without 
Si wire) 



Measurement range, temperature: to + SO'^C 



Accuracy: 



4:/- 100 |iA, noise approx. 50 |iA 



Measurement methods 



Original fuse wire a$ measiMng shunj, digitizatioia on tlie 
A/D converter and computation in the computer part 
direct ly on the fuse 



Pecoupling: 



Complete decoupling of the vehicle by a direct curfient- 
direct cwreM voltage supply and optically-decoupled 



Number of measurenient sites: Up to 200 



Output nieasurement values : Measured current^ temperature on fose 



Measurement cycle : 



SynGiironous measurement, asynclironoujs data 
transmission, 1 00 measurement points are read out per 
second (fast measuring), one individual measurement 
with individual interrogation lasts approx, 200 ms 
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Temperature range: 



-40'*C to 80°C (application qonditions) 



Size of measurement strip : 



approx. 14 mm x 3 0 niiti 



Bus system: 



2-wire, serial 



inteffece: 



System eonfiguration: 



25, 50, or 100 measxiremeTtt points, hetetagenedus: 
system with cun-ent, voltage and temperature 
measurement points Oil the same bus. 



With this structure it is possible to convert m analog measured value into a digitai 
yalue arid to digitally s^iid this value for examisle via a bus system to other units, fbr 
example control devices, without transmissiott being faulty. 

FIG. 4 shows different housing shapes fbr this system. The housings 16 correspond 
in dimensions to those of qc^nyentional autOinotive fuses. But inside tjiey have at least one 
A/D converter 6 or even a board 17, as is shown in HG. 3, Tltis system Qpi be positioned in 
a space-saving design at the same location at whifch the autGruative fuse alone had beeii 
positioned previously. This yields a space-saving: and economical struettJie. 

With this measurement system it is possible to acquire measured values about the original 
commercial fuses loeated in the vehicle m operation without major wiring costs and with very 
high precision. The measured Values are detected in analog fbrni. Imrnediately afterwards the 
analog measured value is digitized and only then fiirther processed. 

This system can be used on a mobile basis and can remain in the vehicle 
without influenGing the original fuse fiinction of the automotive fuse. 
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This fuse modi^le is especially advantageous in test vehicles which can remain there: 
during the entire tiial lifetime. But these systerns also be used for mass prciduetion vehicles. 
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